Chitosan-interferon-β gene complex powder for inhalation treatment of lung metastasis in mice.
We prepared gene powders with chitosan as a non-viral vector and mannitol as a dry powder carrier to compare their gene expression and therapeutic efficacy to intravenous or intratracheal gene solutions using mice burdened with pulmonary metastasis prepared by injecting CT26 cells. The expression of a luciferase expression plasmid driven by the cytomegalovirus promoter (pCMV-Luc) and plasmid DNA encoding farnesylated enhanced green fluorescent protein (pEGFP-F) suggested that the genes expressed in both normal and tumorous tissues and the intratracheal powder resulted in higher expression than the intravenous or intratracheal solution. The intravenous and intratracheal solutions and the intratracheal powder of pCMV-Muβ encoding murine interferon-β were administered the day after the inoculation of mice with CT26 cells. Lung weight and the number of pulmonary nodules at day 21 were significantly suppressed by the three formulations at a dose of 10 μg (N/P = 5). Reducing the dose to 1 μg resulted in a loss of effect by the intravenous solution; however, the intratracheal formulations, especially the powder, were still effective. The intratracheal powder of pCMV-Muβ at a dose of 1 μg administered on day 1 significantly extended mean survival time compared to the untreated control. These findings showed that therapeutic gene powders are promising for gene therapy to treat lung cancer or metastasis.